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1 
This invention relates fo the manufacture of 
hydroxy compounds ,by the hydrogenative split- 
ring of vicinal epoxides, i. e. epoxides containing 
the grouping 
o 
\c / \c / 
/ \ 
If is knovn that in the reduction of vicinal 
epoxides difculties are often encountered which 
in most cases consist in that non-uniform reac- 
tion products are formed. Moreover, in the case 
of difcultly hydrogenatable vicinal oxido-bridges, 
the expectation is that under the energetic reac- 
tion conditions employed the oxido-oxygen may 
be completely eliminated. 
Synthetic processes for the manufacture of 
hydroxy compounds, in particular for the intro- 
duction of single hydroxy groups into the struc- 
ture of steroids, are already known and among 
these processes splitting by reduction of oxido- 
compounds is occasionally encountered. In the 
case of the steroids, there are primarily involved 
those of the sexual and.suprarenal hormone series 
and also numerous representatives of the stroph- 
anthus, digitalis, scilla toad venom and cardiac 
poisons which contain hydroxyl groups at certain 
positions of the cyclopentanopolyhydrophenan- 
threne structure, which hydroxyl groups are of 
importance for the physiological properties of the 
mentioned compounds. The hitherto known 
methods of reductive splitting of oxides lead, how- 
ever, fo the desired resu]t, only in quite a limited 
number of cases. 
Thus, for example, it has not been possible by 
reduction of 4,5-oxido- 5,6-oxido-steroids fo 
arrive at 5-hydroxy-coprostane derivatives which 
correspond in configuration, for example, to 
strophanthidin and until now no synthesis bas 
become known which leads in this manner to de- 
rivatives of 5,-hydroxy-coprostane. The -oxides 
of allocholesterol and of epi-a]lo-cholesterol, for 
example, yield 3,4-dihydroxy-cholestanes on 
catalytic reduction. 
If has also hitherto hot been possible, by re- 
duction of 16,17oE-oxido-steroids, the configura- 
tion of which at the C-atoms ! 6 and ! 7 has more- 
over not yet been established, to produce 17oE- 
hydroxy compounds which correspond to the 
natural 17-hydroxy-steroids of the suprarenal 
hormone series. In other cases it is true that it 
has been possible to realize the reductive splitting 
of the oxides in the desired direction, but the 
yields produced were often low and mixtures of 
isomers were produced which were difllcult to 
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separate. Whereas llfl,12-oxido compounds of 
the cholanic acid series likewise yielded mixtures 
on reduction, the 3«-acetoxy-9,11-oxido-cholanic 
acid methyl ester was hardly affected at all bY 
 catalytically activated hydrogen. 
A primary object of the present invention is the 
realization of the reductive splitting of those 
steroid epoxides which have hitherto withstood 
other reduction methods, such as for example 
10 catalytic hydrogenation or reduction with sodium 
and alcohol. 
This object, and others which wfll become evi- 
dent as the disclosure of the invention is herein- 
after developed, is realized according to the pres- 
1 ent invention by the expedient of effecting the 
desired reductive splitting with the aid of reac- 
rive metal hydrides as the reducing agents. More 
particularly, use is ruade in this regard of the 
bimetal hydrides such as alkali metal-aluminum 
20 hydrides, and primarily of lithium-aluminum 
hydride, further also of sodium- or lithium-boron 
hydride. In this manner, it has been round that 
the oxido bridges in vicinal epoxides can he split 
by hydrogenation by way of a mild reaction which 
25 can be easily carried out in a uniform manner. 
By means of the present process success has 
'been achieved, in particular, in the reductive split- 
ring of certain steroid epoxides which bave 
hitherto withstood other reduction methods, such 
3O as those aforementioned. 
The vicinal epoxides, serving as starting ma- 
terials, belong to the steroid series, especially to 
the 10,13 - dimethylcyclopentano = polyhydro- 
phenanthrenes which may be substituted in any 
35 desired manner. The present )rocess will be em- 
ployed primarfly, i. e. with especial advantage, in 
the case of 4,5-, 11,12-, 14,15-, 16,17-, and 20,21- 
steroid epoxides which could not hitherto be con- 
verted into the desired end products at all by 
40 customary methods or only in poor yield. Thus, 
the present process has marie it possible to achieve 
for the first rime the partial synthetic production 
of 3,5-dihydroxycoprostane, starting from 3- 
hydroxy-4,5-oxido-cholestane and also the reduc- 
4 tion, in smooth manner, of 16,17oE-oxido-steroids 
to 17oE-hydroxy compounds and of ll,12-oxido- 
steroids to uniform hydroxy derivatives. 
The reduction is advàntageously .carried out in 
the presence of a diluent which may vary accord- 
0 ing to the metal-hydride used. Thus,.the reduc- 
tion with an alkali metal-aluminum hydride, such 
as lithium-aluminum hydride, is effectedin the 
presence of an indifferent anhydrous organic sol- 
vent in which the metal hydride is soluble, in pa- 
 ticular in the presence of ether or also tetrahydro- 
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furane, butyl ether and %he like. When working, 
for example, with sodium-boron hydride, the re- 
duction is advantugeously carried out in the pres- 
ence of water. 
The following examples illustrate %he inven- 5 
tion, the purts being by veight unless otherwise 
stated and %he relationship of purts by weight to 
parts by volume being the saine as that the kilo- 
gram to the liter: 
10 
EXAMPLE 1 

3[,17«,20[-trihydroxy - 5 - allo-pregnane (leiche 
stein's Substance J),3[,20-giacetoxy-17«-hy- 
groxy-5-allo-pregnane (1eichstein's. Substance 15 
J-giacetate) anti 3[,20«-giacetoxy - 
groxy-5-allo-pregnane (1eichstein' s Substance 
O-giacetate) o/ the ]ormulae 

:EI:O :EI: "  kc0tt 
Substance J Substance J-diaeetate 30 

Il  OAc 
__i-o 

Substance O-diacetate 
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4O 

7 parts of 3/.-acetoxy-16,17«-oxido-20-keto-5- 
allorpregna_ne, of melting point 181 ° C. (produced, 45 
for examPle;, by_ reaction of A16-3fl-acetoxy-20- 
keto-5-al].o-pr_egnune with perberoic acid or hy- 
drogen peroxide ir£ glacial acetic acid) are dis- 
solved in 300 parts by volume of absolute ether 
and added drop by drop with good stirring to a 5o 
solution of 4 parts of lithium-aluminum hydride 
in 600 parts by, volume of dry ether. When the 
ïairly vig0rous reaction bas subsided, the solu- 
tion is heated, to. boiling for another bout, and 
then water and flnally dilute sulïuric acid are 55 
careïull: added thereto. The ethereal layer is 
washedneutral with.water, dried and. evaporated. 
The crystallized residue can be purified by re- 
crystallization from. methanol-water and then 
melts, at 223-24 ° C, It consists of 3fl,17«,20fl- 60 
trihydroxy - 5-ano-pregnane (Substance J of 
Reichstein, 193.8_).. 
From the mixture of he mother liquors, by 
acetylation and chromatographic purification, 
the following 17«.- hydroxy-steroids can be 65. 
isolated: 3/,20/diacetoxy - 17«-hydroxy-5-allo- 
pregnane .of melting point 161 ° C. (Substance 
J-diacetate of Reichstein) and 3/,20«-diacetoxy- 
17«-hYdr0xy-5-allo-pregrne of melting point 
243 ° C. (Substance O-diacette of Reichstein, 7o . 
1938). 
In the saine manner,. 3-hydroxy-16,17«-oxido- 
20-keto-5-allo-pregnane of melting point. 181-  
182 ° C., unesterifled in position 3, reacts with 
lithium-aluminum hydride in ether. The reacr 75  

4 
tion products are again Reichstein's Substances 
J end O. 
EXAMPLE 2 
3p,17«,20,21-tetrahydroxy - 5 - allo - pregnane 
(1eichstei's Substance K). o/$Ie ]ormula 
CH0H 
H0H 
. S  -- --0H 
In the same manner as that set forth in Ex- 
ample 1, 3/Z21-diacetoxy-16,17«-oxido-20-keto-5- 
allo-pregnane of melting.point 153-154 ° C. can be 
reacted with lithium-aluminum hydride. The 
product of.this reaction is 3,lT«20,21rtetrahy- 
droxy-5-all0-pregnane. (Reichstein's Substance 
K). of melting point 198-200 ° C. 
Other pregnanes which contain other acyloxy. 
groups or which are substituted by free hydroxyl 
groups instead of the esterified hydroxyl groups 
may also be subjected to a similar reduction. 
EXAMPLE 3 
3[LS-gihygroxy-coProstane of the 
7 parts o a-acetxy-4,5-oxido-coprostane og 
melçing point 89?. . (produced bg catalgtie, t"/5,- 
dr.ogenation of aaket,,5-oxtdo-eoprostane and 
subsequent acetglatin or; preIerablg, bg oxida- 
tion oï ,-a,aëetxsr-cholestn with poracisl 
are dissolved iri 200 parts'by, volume, of absolute 
ether and added. .op .by, drop wtth; good stirng 
fo a solution Oï 5 pat;s.of lithiumaluminum liy-. 
dridein 500 parts by;ivolum of dry ether., "The 
reaction mixture is thoroughl: stirred £or 15. 
minutes, and then 200. parts by. volume of water 
and flnally 40{) parts by volume of 10 percent. 
sulfuric acid are added drop by drop. After the 
addition oï more ether,, the ethereal lay.er is sep- 
arate d, washèd neutral w]th water, dried and. 
evaporated. The crystallized residue, airer being 
twice recrystallizetl ïrom.. ethanol, is obtained 
pure and melts.at_148:149 ° C.. It consists.of 
.3/ZS=dihydroxycoprostane. The 3-mono_-.ac.etyl 
deriative bftbïs sUbStance, melts at. 80-817 C. 
Y.U the saine manner,. 3/.-hydroxy,:ee4,5-oxid0- 
coprostane, unesterified in. positior 3, of melting 
point 95-96 ° C. can be reacted withlithium-alu- 
rainure hydride to ïorm 3/ZS-dihy.droxy-copro- 
stane. ' ' " 
EXAMPOE 4 
3«,5-dihydroxy-coprostane. of- the ]ormula 



5 parts of 3-acetoxy-4fl,5-oxido-coprosane 
of melting point. 68-70 ° C. (produced by hydro- 
genation of 3-keto-4fl,5-oxido-coprostane and 
subsequent acetylation or, preferably, by oxida- 
tion oï A4-3-acetoxy-cholestene with per-acids) 
are dissolved in 200 parts by volume of absolute 
ether and added drop by drop with good stir- 
ring fo a solution of.5 parts of lithium-aluminum 
hydride in 500 prts by volume of dry ether. The 
reaction mixture is worked up as described in 
the precedingexamples. The crystallized crude 
product .is, after being twice recrystallized ïrom 
methanol, obtained in the pure condition and 
melts at 192-193 ° C. It constitutes 3,5-dihy- 
droxy-coprostane. Thê 3-mono-acetYl derivative 15 
of this substance melts at 147-148 ° C. 
EXA1VIPLE 5 
3a,5-dihyroxY- an 3fl,5-gihygroxy-eoprosfane 
5 parts o 3-keto-4,5-oxido-coprostane of 20 
melting point 116-117 ° C. (produced by oxidation 
of cholestenone with alkaline hydrogen peroxide) 
are dissolved in 200 parts by volume of absolute 
ether and added drop by drop with good stirring 
to a solution of 5 parts of lithium-aluminum hy- 25 
dride in 500 parts by volume of dry ether. The 
working up of the reaction mixture takes place 
as in the preceding examples. For purification 
the crude product is subjected to chromatographic 
procedures. In this manner the isolation is 30 
achieved of 3.5 parts of 3,5-dihydroxy-copro- 
stane of melting point 192-193 ° C. (see Example 
4) and 1.3 parts of 3,5-dihydroxy-coprostane of 
melting point 148-149 ° C. (see Example 3). 
35 
EXAMPLE 6 
3f,5-(ihyclroxy-ch.oles$ane ] he ]mula 
HOC / 
45 
1 part of -oholesterol oxide acetae oï melting 
point 9.-95 ° C. is dissolved in 500 parts by volume 
oï absolute ether and added drop by drop with 
good stirring fo a solution oï I part of lithium- 
aluminum hydride in 150 parts by volume of dry 
ether. The reaotion solution is heated for 15 
minutes fo boiling, then drop by drop 100 parts by 
volume oï water and finally 100 parts by volume 
of 10 per cent. sulfurio acid are added. The 
ethereal solution is washed neutral with water, 
dried and evaporated. The crystalline residue 
can be purified by reorystallization ïrom ethyl 
aoetate and then melts ai .16-17 ° C. If oonsti- 
tutes 39,5 -dihydroxy-cholestane. 
EXAMPLE 7 - - 
Ac0 " 
4 parts of p-cholesterol oxide acetate of melting 
point 109 ° C. are dissolved in 500 parts by volume 
of absolute ether and added drop by drop with 
good stirring to.a solution of 4 parts of lithium- 
aluminum hydride in 600parts by volume o£ dry 5. !80 ° 

ether. The working up of the reactlon solution 
takes place as in Example 6. lor further purifi- 
cation the 3fl,6-dihydroxy-cholestane is convert- 
ed in known manner into the diacetate and this 
5 separated from by-products by adsorPtion on 
aluminum oxide. In this manner is achieved the 
isolation of 2.5 parts of pure 3,6p-diacetoxy- 
cholestane of melting point 130-131 ° C. 
EXAMPLE 8 
10 
3«-hygroxy-cholesane an 2,3-ihydroxy-chol- 
estane oi the lo¢mlae 
^ 
and 
 .^ 
'HO//  / . 
10 toarts of 2,3-oxidocholestane of melting 
point 105 ° C. are dissolved in 100 parts by volume 
of absolute ether, and to the resultant solution is 
added with stirring a solution of 2. parts of lith- 
ium-aluminum hydride in 300 parts of absolute 
ether. After te addition, the whole is further 
stirred for 40 minutes longer and heated for a 
further 10 minutes. The reaction mixture is 
treated with water, then with dilute sulfuric acid 
and extracted with ether. By chromatographic 
puriflcat2on, 8 parts of 3-hydroxy-cholestane 
and 1.5 parts of 2,3«dihydroxy-cholestane are iso- 
lated. 
EXAMPLE 9 
,2fl-hylroxy-choles$ane o] the ormula 
3 parts o 2,3/-oidochoestane o melting 
50 point 85 ° C. are dissolved in 300 parts by volume 
of absolute ether and treated drop by drop with 
good stirrîng with a solution of 2 parts of lithium- 
aluminum hydride in 300 parts by volume of 
arahydrous ether. The working up takes place as 
55 in Example 6.. By recrystallization of the crude 
product, 2.5 parts of 2fl-hydroxy-cholestane of 
melting point 152 ° C. are obtained. 
EXAMPLE 10 
60 3a,5-gihydroxy-choles$ane o! the ]ormula 
65 H0 
10 parts of 8-hydroY-g,6«oido-clolestane of 
melting point 1». ° C. are dssolved in .50 parts by 
70 volume oï absolute ether, and g. parts oï lithium- 
aluminum hydride in 300 parts by voume o dry 
ether are added drop by drop with stirring. 
Working up as in Example 6 yields 8 parts of 
3a,5.ihydroxy-cholestane of melting. point 



3,5- dihydroxy-coprosta and,. 3,6-dilydroxy.- 
chbstne, o the 
I0 

and 

15 

To 9 parts of 3a-hydroxy-5,6-oxido-coprostane 
of melting point 160-163 ° C. in 150 parts of abso- 20. 
lute ether is added' a solution of 4.5 parts of lith- 
ium-aluminum hydride. After.anhour the reac- 
tion mixture is worked up as described in Exam- 
ple 6. By chromatographic.purification, 1 part of 
3a-hydroxy-cholestane, 2 parts of 3a,5-dihydroxy- 25. 

I0 pa-rts .by volume-of ether and 10-parts by vol- 
ume. of ,benzene, and the solution added dropwise 
and.witti:thorough stirring to a sOlutlon of 1 part 
of-llthlum-aluminum hydrlde in 15 parts by vol- 
ume-ofabsolute ether. The reaction mixture is 
worked upas described in Example 6» and the 
crude product is adsorbed on 40 parts of alumi- 
num oxide in ortier to purify the product, The 
benzeneether eluates yield a compound which, 
afte recrystallization from ether, melts at 174 ° C. 
and " corresponds to- the empirical formula 
C1I-O3. A second substance of the formula 
C21H340 ' is eluted with ether. It melts at.223- 
224 ° C., ater recrystallization from ethyl acetate. 
EXAMPLE 15 
3a,5-gihygroxy-cholesne o! the ]ormula 
0.5 part O crude 3«-acetoxy-«.5-oxido-chol- 

coprostane and 5 parts, of 3=,6fl-dihydroxy-chol- estane of the melting point 88-91 ° C. is dissolved 
estane are isolated:: in 20 parts by volume of dry ether, and the re- 
EXAMP-.. 12 sultant solution then added dropwise and with 
thorough, stirring to a solution of 0.54 part of 
3 parts of 3a-acetox-l-l,12ç-oxido-cholanic- 30- lithium-aluminum hydride in 20 parts by volume 
acSd, methyl esterofmeltinpoint150-15 C..are of anhY.drous ether. The reaction mixture is 

dissolved in 1000.parts by volume of .anhydrous 
ether,, and the resultant -solution: added dropwise-. 
and with thorough sirring.to a solution-of 8parts 
of lithium-aluminum h:dride-in 1000 prts by 35 
volume of..absolute- ether. The reaction .mixture, 
is worked:.up, as ir-Example. 6: The obtained 
product, after recrystallization from ethyl ace 
tare, melts ai 186-188 ° Ci and'.is identical with 
the reduction pro.duct of 3«-acetoxy-ll.-hy- 
droxy-cholanic-acidmethyrester (melting point 
146 ° C.) with lithium-aluminum hydride. The 
substance constitutes a triol and yields a crystal- 
lized diacetate and dibenzoate. The reduction is 
advantageously carried out. in tetrahydrofurane 45 
or dioxane ai a raised temperature in lieu of 
ether. 
EXAMPLE 13 
2 parts by weight:of :3a-acetoxyll12-xido:- 
cholanic-acid-methyl:ester-of meltifig point 141 50. 
C. are dissolved in. 180parts by volume of dry 
ether, the solution added dropwise-and with thor-. 
ough stirring to a solution of 2.2 parts-of lithium- 
aluminum hych'ide-in. 120 parts.' by volume of 
absolute ether, and the reaction mixture worked/ 
up in the manner described in Example 6. The 
crystallized product, after recrystalllzation from 
a mixture of methanol and ethyl, acetate, melts at 
183-184 ° C. and is identical ..with the reduction 
product of 3a,lla-diacetoxy-cholanic-acid-methyl 
ester and lithium-aluminum hydride. The sub- 
stance constitutes -a triOl, anoE-may be character- 
ized as such. As stated in.Example 12, the re- 
duction is advantageously carried out in tetra- 
hydrofurane at a raised..temperature. 65  
Instead of the mentioned cholanic-acid methyl 
ester, there may be used other esters such as 
ethyl-, propyl- or butyl esr. Moreover, tliere 
may be used ll,12-oxido-cholanic acid esters con- 
taining a free hych'oxy group-instead of an:ace--70 
toxy group in .3-position; 
EXhaLE 14" 
1. Partof. A6,-3-acetox:-l,15-oxido20 : 
keto-5-allo-pregnene Is dlssolved in a mixture 0f75, 

stirred for another 2Ominutes, and then 10.Parts 
by volume of.water, followed by-10' parts by vol- 
ume of 10% sulfuric acid, are carefully added 
thereto. After dilution with ether, the ethereal 
layer is washed with water and. sodium bicarbon- 
ate solution, dried and evaporated.. The residue, 
after recrYstallization from alcohol, yields 3a,5- 
dihydroxy-cholestane of melting point 193-195 ° 
40 C. 
EXAMPLE 16 
35-dihyroxy-cholesane o] the ]ormula 
013 part of 3/-acetoxy4«,5-oxido-cholestane 
of melting point II ° C. is reduced, in the saine 
way as the 3«-acetoxy-4=,5-oxido-cholestane of 
Example 15, with 0.13 part of lîthium-aluminum 
55- hydride in absolute ether. Working up, as in the 
saine example, yields a crystallized residue which 
melts at 223-225 ° C. and is 3,5-dihydroxy-chol- 
estane. 
EXAMPLE 17 . 
60. 7 parts of A-3-acetoxy14,15-oxido-20- 
keto-5-allo-pregnene are dissolved in 100 parts 
by volume of methanol and 50 parts by volume 
of chloroform, and the resultant solution is then 
added while stirring vigorously to a solution of 4 
,parts of sodium-boron hydride in 50 parts by 
volume of water and 100 parts by volume of di- 
oxane. The reaction is carried out at 40 ° C. and 
the reaction mixture is then heated for 30 min- 
utes to 50 ° C. Working up of the solid product is 
carried out after the manner of Example 6. The 
crude product is dissolved in 200 parts by volume 
of:gIacial acetic acid, and then oxidized incon- 
ventional, mánner in the Cold with 3 parts of 
chromium trioxide. Theresultant reaction prod- 
uct, after recrystállization from methanol; melts' 
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9 
at 149-150 ° C. and corresponds to the empirical 
formula C3I-I340.« 

EXAM'PLE 18 

2 parts of crude 4-17,20-oxido-pregnene-on- 
(3) (isomeric mixture) of the meltàng point 177- 
188 ° C. are dissolved in 180 parts by volume of 
ether, and the resultant solution is then added 
dropwise and with thorough stirring to a solution 
of 2.2 parts of lithium-aluminum hydride in 120 
parts by volume of absolute ether. After heating 
it for a short rime, the reaction mixture is worked 
up in the manner described in Example 6. The 
resultant ,product, after recrystallization from 
methanol-water, melts at 150 ° C. It contains a 
double bond and two hydroxyl groups and yields a 
crystallized monoacetate. 
In an analogous manner, there may also be re- 
duced other 17,20-hydroxy-pregnanes, contain- 
ing substituted or unsubstituted hydroxy groups, 
for example, in the 3- or in the 3- and 11- or 12- 
position. 
ttaving thus disclosed the invention, what is 
claimed is: 
1. A process for the preparation of a hydroxy 
steroid compound, which comprises subjecting 
the corresponding steroidal vicinal epoxide to 
the reductive action of a member selected from 
the group consisting of aLkali metal-aluminum 
hydride and alkali metal-boron hydride, as re- 
ducing agent, whereby reductive splitting of the 
epoxide group takes place. 
2. A process according to claire 1, wherein the 
reducing agent is lithium-aluminum hydride. 
3. A process according to claim 1, wherein the 
reducing agent is sodium-boron hydride. 
4. A process according to claire 1, wherein the 
reducing agent is lithium-aluminum hydride, and 
the reduction is effected in an anhydrous, inert 
organic solvent. 
5. A process for the preparation of ,a hydroxy 
steroid compound, which comprises subjecting 
the corresponding steroidal vicinal 16,17-epoxide 
to the reductive action of a member selected from 
the group consisting of alkali metal-aluminum 
hydride and alkali metal-boron hydride, as re- 

10 
duclng agent, whereby reductive splitting of the 
epoxide group takes place. 
6. A process for the preparation of a hydroxy 
steroid compound, which comprises subjecting 
,5 the corresponding steroidal vicinal ll,12-epoxide 
to the reductive action oï a member selected from 
the group consisting of alkali metal-aluminum 
hydride and alkali metal-boron hydride, as re- 
ducing agent, whereby reductive splitting oï the 
10 epoxide group takes Place. 
7. A process for the preparation oï a hydroxy 
steroid compound, which comprises subjecting 
the corresponding steroidal vicinal 14,15-epoxide 
to the reductive action oî a member selected ïrom 
15 the group consisting oï alkali metal-aluminum 
hydride and alkali metal-boron hydride, .as re- 
ducing agent, whereby reductive splitting oî the 
epoxide group takes place. 
8. A process for the preparat:on of , hydroxy 
20 steroid compound, which comprises subjecting 
the corresponding steroidal vicinal 5,6-epoxide 
to the reductive action of a member selected ïrom 
the group consisting of alkali metal-aluminum 
hydride and alkali metal-boron hydride, as re- 
25 ducing agent, whereby reductive splitting oï the 
epoxide group takes place. 
9. A process for the preparation oï a hydroxy 
steroid compound, which comprises subjecting 
the corresponding steroidal vicinal 17,20-epoxide 
3O to the reductive action of a member selected ïrom 
the group consisting of alkali metal-aluminum 
hydride and alkali metal-boron hydride, as 
ducing agent, whereby reductive splitting of the 
epoxide group takes place. 
5 PLACIDUS PLATTNEI. 
REFERENCES CITED 
The following references are of record in the 
file of this patent: 
4O 
UNITED STATES PATENTS 
Number Name Date 
2,372,440 Logemann ......... l!ar. 27, 1945 
4 OTHER REFERENCES 
Nystrom et al., Jour. Ara. Chem. Soc., 69, 1197- 
1199 (1947). 



